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DETAILED ACTION 



1. Claim 25 is cancelled; claims 54 and 55 are newly added; claims 1-24 and 26-55 are 
pending. 



2. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

3. Claims 22-52 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the enablement requirement. The claim(s) contains subject matter which was not described in 
the specification in such a way as to enable one skilled in the art to which it pertains, or with 
which it is most nearly connected, to make and/or use the invention. The specification on pg. 68 
discloses, "As mentioned earlier, the processing may include calculating a Taylor Series. To 
accomplish this calculation, information is looked up in a plurality of tables in operation 806 
corresponding to the most significant bits extracted in operation 802, as processed by 804 Such 
retrieved information may include a first n (n=0, 1, 2) derivatives corresponding to the most 
significant bits. As an operation, the look-up operation may be based at least in part on the least 
significant bits in order to locate a closes table entry. In the alternative, larger tables may be 
utilized." The disclosure does not enabling for the limitation "a function in which an initial n 
derivatives are tabulated and accessed via an interpolation operation" as recited in independent 
claims 22,31-34, and 51-52. 



Claim Rejections - 35 USC § 112 



• 
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Claim Rejections - 35 USC §103 



4. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

5. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

6. Claims 1-10, 13-20, 54, and 55 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 5,689,695 to Read and U.S. Patent No. 6,298,438 to 
Thayer et ai. 

7. As per claims 1, 54, and 55, Read teaches an image data processing system including a 
multiprocessor integrated circuit constructed for image and graphics processing comprising 
plural digital image/graphics processors 71-74 [c. 10 11. 49-c. 11 11. 7]. Read discloses that each 
image/graphics processor includes data unit 1 10 for performing logical and arithmetic data 
operations, address unit 120, and program flow control unit 130 that operate simultaneously on 
different instructions in an instruction pipeline ("performing programmable operations") [c. 12 
11. 52-62 and c. 14 11. 30-36]. Digital image/graphics processor 71 includes a local port data bus 
Lbus 103, global port source data bus Gsrc 105 and global port destination data bus Gdst 107 
("receiving data" and "storing the output in memory") [c. 15 11. 62-c. 16 11. 3]. Read discloses a 
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programmer utilizing the instruction set of the digital image/graphics processors ("user utilizing 
instructions from a predetermined instruction sef) [c. 67 11. 1-20] and performing conditional 
branch instructions (" 'branching between the programmable operations") [Fig. 38]. Read does 
not expressly teach and "wherein a swizzle operation is performed for component remapping". 
Thayer teaches a multi-media extension unit, MEU 90, that functions similar to a coprocessor 
floating-point unit having unique multimedia operations [c. 12 11. 16-18]. The MEU includes an 
operand routing unit, ORU 124, for re-aligning operands within one source register prior to 
entering them into ALU 1 16 [c. 13 11. 25-26] by swizzling bits within registers such that 
operands are shuffled as needed by an algorithm ("wherein a swizzle operation is performed for 
component remapping") [c. 17 11. 45-53]. And Thayer discloses that an instruction encodes the 
ORU routing settings for each of slots ("indicating a manner in which a plurality of source 
vector components are re-mapped") [c. 18 11. 38-44]. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have utilized the ORU as taught by 
Thayer in combination with Read's digital image/graphics processors in order to align multiple 
operands in response to specific instructions thereby enhancing the throughput of many imaging 
algorithms. 

8. As per claims 2-6, Read discloses programmable operations are branched to labels, 
wherein the labels are stored in a table and the programmable operations are branched to indexes 
in the table, each index is stored in an address register, and each index is calculated [c. 145 11. 1 1, 
table 58, c. 143 11. 25-35, c. 142 11. 66-c. 143 11. 20, and c. 143 11. 48]. 

9. As per claim 7, Read discloses terminating the programmable operations after a 
predetermined number of operations have been performed [c. 162 11. 16 and c. 166 11. 56-62]. 
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10. As per claims 8-10, Read discloses that the programmable operations are branched on 
condition codes, wherein the condition codes are sourced as EQ, NE, LT, GE, LE, GT, FL, TR 
[c. 1 15 11. 26-60 and c. 1 17 11. 59-61] and wherein the condition codes are maskable [c. 21 11. 21- 
58 and table 17]. 

11. Claims 13-17, 19, 20 are similar in scope to claims 1-10, and are rejected under the same 



12. As per claim 1 8, Read discloses that the write masks are controlled utilizing and AND 
operation [c. 5 11. 40-44], 

13. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
No. 5,689,695 to Read and U.S. Patent No. 6,298,438 to Thayer et al and U.S. Patent No. 
6,577,316 to Brethour et al, and U.S. Patent No. 6,163,837 to Chan et al. 

14. As per claim 12, Read discloses some of the operations selected from the group 
consisting of a branch operation, call operation, a return operation, a cosine operation, a sine 
operation, a floor operation, a fraction operation, a set-on-equal-to operation, a set false 
operation, a set-on-greater-than, a set-on-less-than-or-equal operation, a set-on-not-equal-to 
operation, a set true operation, a no operation, address register load, move, multiply, addition, 
multiply and addition, reciprocal, reciprocal square root, three component dot product, four 
component dot product, distance vector, minimum, maximum, set on less that, set on greater or 
equal than, exponential base two, logarithm base two, exponential, logarithm, and/or light 
coefficients [c. 15 11. 25-60, c. 18 11. 55-c. 19 11. 10, c. 115 11. 26-67, c. 21 11. 21-58, c. 94 11. 19- 
38, c. 152 11. 51, c. 146 11. 3, c. 90 11. 18, c. 62 11. 7-9, c. 89 11. 14-40]. Brethour discloses ALU 
module 22 for performing add, min, max operations [c. 7 11. 40-43]; MAC 25 for performing 



rationale. 
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multiply and addition operations [c. 7 11. 50-63]; reciprocal module 24 for performing reciprocal 
of floating point number; transcendental module 26 for performing exponential base 2, logarithm 
base 2, and inverse square root operations [c. 8 11. 1 1-19]. Chan discloses the following 
instructions move, add, multiply, multiply and add, compare equal, compare less than or equal, 
minimum, maximum, exponentiation, reciprocal square root, pack, pixel distance, dot product [c. 
1 1-c. 15]. It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have combined operations taught by Brethour and Chan with Read, in order to 
augment Read's instruction set and enhance the processing performed by the digital 
image/graphics processors. 

15. Claim 21 is rejected under 35 U.S.G 103(a) as being unpatentable over U.S. Patent 
No. 5,689,695 to Read and U.S. Patent No. 6,577,316 to Brethour et al, and U.S. Patent No. 
6,163,837 to Chan et al. 

16. As per claim 21, As per claim 1, Read teaches an image data processing system including 
a multiprocessor integrated circuit constructed for image and graphics processing comprising 
plural digital image/graphics processors 71-74 [c. 10 11. 49-c. 11 11. 7]. Read discloses that each 
image/graphics processor includes data unit 1 10 for performing logical and arithmetic data 
operations, address unit 120, and program flow control unit 130 that operate simultaneously on 
different instructions in an instruction pipeline [c. 12 11. 52-62 and c. 14 11. 30-36]. Digital 
image/graphics processor 71 includes a local port data bus Lbus 103, global port source data bus 
Gsrc 105 and global port destination data bus Gdst 107 [c. 15 11. 62-c. 16 11. 3]. Read discloses a 
programmer utilizing the instruction set of the digital image/graphics processors [c. 67 11. 1-20] 
and performing conditional branch instructions [Fig. 38] as well as some of the operations 
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selected from the group consisting of a branch operation, call operation, a return operation, a 
cosine operation, a sine operation, a floor operation, a fraction operation, a set-on-equal-to 
operation, a set false operation, a set-on-greater-than, a set-on-less-than-or-equal operation, a set- 
on-not-equal-to operation, a set true operation, a no operation, address register load, move, 



multiply, addition, multiply and addition, reciprocal, reciprocal square root, three component dot 
product, four component dot product, distance vector, minimum, maximum, set on less that, set 
on greater or equal than, exponential base two, logarithm base two, exponential, logarithm, 
and/or light coefficients [c. 15 11. 25-60, c. 18 11. 55-c. 19 11. 10, c. 115 11. 26-67, c. 21 11. 21-58, c. 
94 11. 19-38, c. 152 11. 51, c. 146 11. 3, c. 90 11. 18, c. 62 11. 7-9, c. 89 11. 14-40]. Brethour 
discloses ALU module 22 for performing add, min, max operations [c. 7 11. 40-43]; MAC 25 for 
performing multiply and addition operations [c. 7 11. 50-63]; reciprocal module 24 for performing 
reciprocal of floating point number; transcendental module 26 for performing exponential base 2, 
logarithm base 2, and inverse square root operations [c. 8 11. 1 1-19]. Chan discloses the 
following instructions move, add, multiply, multiply and add, compare equal, compare less than 
or equal, minimum, maximum, exponentiation, reciprocal square root, pack, pixel distance, dot 
product [c. 1 1-c. 15], It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to have combined operations taught by Brethour and Chan with Read, in 
order to augment Read's instruction set and enhance the processing performed by the digital 
image/graphics processors. 

17. Claims 22-24, 26, 27, and 30-33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 5,689,695 to Read and U.S. Patent No. 6,581,085 to Yue 
et al. 
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18. As per claims 22 and 27, Read teaches an image data processing system including a 
multiprocessor integrated circuit constructed for image and graphics processing comprising 
plural digital image/graphics processors 71-74 [c. 10 11. 49-c. 1 1 11. 7]. Read discloses that each 
image/graphics processor includes data unit 1 10 for performing logical and arithmetic data 
operations, address unit 120, and program flow control unit 130 that operate simultaneously on 
different instructions in an instruction pipeline [c. 12 11. 52-62 and c. 14 11. 30-36]. Digital 
image/graphics processor 71 includes a local port data bus Lbus 103, global port source data bus 
Gsrc 105 and global port destination data bus Gdst 107 [c. 15 11. 62-c. 16 11. 3]. Read discloses a 
programmer utilizing the instruction set of the digital image/graphics processors [c. 67 11. 1-20]. 
Read does not expressly teach "a function in which an initial n derivatives are tabulated and 
accessed via an interpolation operation". Yue teaches an approximation circuit to approximate 
a function f(x), given an input value "x", by computing and adding at least the first two terms in 
a Taylor series (i.e., f(a) and f(a)(x-a)) where "a" is an approximation that share the most 
significant bits of input value "x" [c. 1 11. 20-26]. The values f(a), f (a), and f '(a) are provided by 
look-up tables; a first look-up table receives the approximation value "a", and provides a function 
f(a), a second look-up table provides a first derivative f (a), and a third look-up table provides a 
value of one half of the second derivative (l/2)f '(a) of the function f(a) [c. 1 11. 26-42]. And Yue 
discloses that the approximation circuit is fast because look up tables take little time to generate 
bits representing f(a), f (a), and (i4)f'(a) [c. 4 11. 8-10]. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have utilized the approximation 
circuit as taught by Yue in combination with Read's digital image/graphics processor such that 
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the image/graphics processors is enhanced by being able to quickly generate functions based on 
the functions' Taylor series expansions. 

19. As per claims 23 and 24, Read does not expressly teach trigonometric and hyperbolic 
functions. However, as sine, cosine, tangent, arctangent, exponential, logarithm, hyperbolic sine, 
hyperbolic cosine, hyperbolic tangent functions can be expressed by the Taylor series 
expansions, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have utilized the approximation circuit taught by Yue to implement the 
trigonometric and hyperbolic functions in combination with Read's digital image/graphics 
processor such that the image/graphics processors is enhanced by being able to quickly generate 
trigonometric and hyperbolic functions based the Taylor series expansions. 

20. As per claim 26, Yue discloses floating point format [c. 2 11. 33-39]. 

21. As per claim 30, Yue discloses that the terms in the Taylor series are computed in parallel 
[c. 1 11. 46-47]. 

22. Claims 31, 32, and 33 are similar in scope to claim 22 and are rejected under the same 
rationale. 

23. Claims 28 and 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 5,689,695 to Read and U.S. Patent No. 6,581,085 to Yue et al and U.S. Patent No. 
6,385,632 to Choe et al 

24. As per claims 28 and 29, Read does not expressly teach the CORDIC algorithm or 
converting coordinate systems. Choe discloses that the CORDIC algorithm in its various 
realizations may be used to compute a variety of elementary functions such as, e.g., sine, cosine, 
tangent, arctangent, exponential, logarithm, hyperbolic sine, hyperbolic cosine, hyperbolic 
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tangent, etc. as well as two-dimensional rotations, multiplications, divisions and square roots [c. 
1 11 16-22]. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have utilized the CORDIC algorithm to compute certain trigonometric 
and hyperbolic functions as well as rotations, as taught by Choe in combination with Read's 
digital image/graphics processor such that the image/graphics processors is enhanced by being 
able to quickly generate functions based on the functions' Taylor series expansions. 

25. Claims 34 and 37-52 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 5,689,695 to Read and U.S. Patent No. 6,597,363 to Duluk, Jr. and U.S. 
Patent No. 6,581,085 to Yue et al. 

26. As per claims 34 and 41-48, Read teaches an image data processing system including a 
multiprocessor integrated circuit constructed for image and graphics processing comprising 
plural digital image/graphics processors 71-74 [c. 10 11. 49-c. 1 1 11. 7]. Read discloses that each 
image/graphics processor includes a data unit 1 10 for performing logical and arithmetic data 
operations, address unit 120, and program flow control unit 130, that operate simultaneously on 
different instructions in an instruction pipeline [c. 12 11. 52-62 and c. 14 11. 30-36]. Digital 
image/graphics processor 71 includes a local port data bus Lbus 103, global port source data bus 
Gsrc 105 and global port destination data bus Gdst 107 [c. 15 11. 62-c. 16 11. 3]. Read discloses a 
programmer utilizing the instruction set of the digital image/graphics processors [c. 67 11. 1-20]. 
Read does not expressly teach "pre-processing the input data based on the function to be 
executed" or "a function in which an initial n derivatives are tabulated and accessed via an 
interpolation operation". Duluk discloses a method for executing a function, identifying the 
function to be executed on the input data [c. 7-8]; preprocessing the input data based on the 
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function to be executed on the input data; processing the input data utilizing a plurality of 
operations independent of the function to be executed on the input data [c. 5-6]. Yue teaches an 
approximation circuit to approximate a function f(x), given an input value "x", by computing and 
adding at least the first two terms in a Taylor series (i.e., f(a) and f (a)(x-a)) where "a" is an 
approximation that share the most significant bits of input value "x" [c. 1 11. 20-26]. The values 
f(a), f (a), and f '(a) are provided by look-up tables; a first look-up table receives the 
approximation value "a", and provides a function f(a), a second look-up table provides a first 
derivative f (a), and a third look-up table provides a value of one half of the second derivative 
(l/2)f f (a) of the function f(a) [c. 1 11. 26-42]. And Yue discloses that the approximation circuit is 
fast because look up tables take little time to generate bits representing f(a), f (a), and (V4)f '(a) [c. 
4 11. 8-10]. It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have utilized the approximation circuit as taught by Yue in combination with 
Duluk's disclosure of OpenGL and D3D APIs and Read's digital image/graphics processor such 
that the image/graphics processors is enhanced by incorporating functions and procedures 
afforded by such APIs as well as being able to quickly generate desired functions based on the 
functions' Taylor series expansions. 

27. As per claim 37, Read discloses performing 1 's complement operation on the input data 
if the function to be executed on the input data is at least one of sine or cosine [c. 61 11. 21-22 and 
c. 146 11. 3]. 

28. As per claim 38, Read discloses performing a barrel shift operation [c. 17 11. 58-c. 18 11. 



4]. 
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29. As per claim 39, Yue discloses extracting a set of most significant bits and a set of lest 
significant bits from a mantissa [c. 2 11. 33-39]. 

30. As per claim 40, Yue discloses conditionally adding a one (1) to the most significant bits 
[c. 3 11. 53-61]. 

31. As per claim 49, Yue discloses that the terms in the Taylor series are computed in parallel 
[c. 111. 46-50]. 

32. As per claim 50, Read discloses cosine function [c. 146 11. 2-3]. 

33. Claims 51 and 52 are similar in scope to claim 34 and are rejected under the same 



34. Claim 53 is allowed. 

35. Claims 1 1 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 



36. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

U.S. Patent No. 6288723 U.S. Patent No. 6128638 U.S. Patent No. 5764228 Baldwin 
U.S. Patent No. 4905177 

37. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ulka Chauhan whose telephone number is (703) 305-9651. The 
examiner can normally be reached Mon.-Fri. from 9:00 am to 4:00 pm. If attempts to reach the 



rationale. 



Allowable Subject Matter 



Conclusion 
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examiner by telephone are unsuccessful, the examiner's supervisor, Matthew Bella, can be 

reached at (703) 308-6829. 

Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

or faxed to: 

(703) 872-9314 (for Technology Center 2600 only) 

Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal Drive, 

Arlington, VA, Sixth Floor (Receptionist). 
38. Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Technology Center 2600 Customer Service Office whose telephone 
number is (703) 305-4700. 



Ulka J. Chauhan 
Primary Examiner 
Art Unit 2676 

ujc 

May 17, 2004 



